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(57)Abstract: 

PROBLEM TO BE SOLVED: To selectively obtain a 
clock synchronized with reference clock information 
contained in digital data and a clock of a fixed 
frequency using a single oscillator. 
SOLUTION: When a MPEG2-TS from a digital 
broadcasting tuner is inputted and recorded) on a 
recording and reproducing device 10, a clock- 
generating part 90 generates a PLL to obtain the 
clock synchronized with a PCR included in the 
MPEG2-TS. The output value of a counter 47 is 
added to each packet as arrival time information on 
the packet in the arrival time addition circuit 48, and 
the MPEG2-TS is recorded on a disk 61. At 
reproduction, the clock of a fixed frequency of 27 
MHz is obtained from a VCXO 91, Arrival time 
information added to the first packet of the 
reproduced MPEG2-TS is loaded to the counter 47, 
and when the output value of the counter 47 
matches value of arrival time information added to 
packets after the second packet, the packets are outputted to the digital broadcasting 
tuner. 
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^jw^^x-c. fre«iiP*&LTtties&aAt&**&*i 
casta 2] nw«=*i:-c«iJijK*3ft«*ft-r*«« 

<©* fc ffit B * > * <0 tti * fit t ©^fil $*ttl f * Jttt 

*i4 fc *l=l*. ffilE^ a *ffej*»*fflFl2RIW^- Kir 
•6 <t $1=1*, KTE9 a v * fJfBB^— Kl~«) 

us* 

SUfBfBI*!'H*lcfBS$*x§7 : v5'yU7 ; -^lc, BUSBSI® 

' ft in $ *i-r ■& H»B*M«*w>ffii=*rK5J*B»« tt« * 



IS&LT, HillBIB^^I-fBlt-r^tr^roiaSfill. fccfc 
[0001] 

[SSBJ5<7)Jll>- ^(D§&Wlt. fimttZV h* 
[O 0 O 2 ] 

MPEG (Moving Picture Exper 
ts G r o u p) Ui:<D&.Wil~&iXE.mftmt£*i 

x. ««a««<t^ic*oT»a**.. -t- 

ZttfXZZ. 

[o oo 3] xi?5i^ttai»««*fcJ±T$?*;u«tai^ 
a.-- gMtLfcft^btf-y h'J-Al:#*h 
§PCR (Program Clock Refere 

nee) tetn&mftzmm-mmLtz, 01*1*2 7 m 
<noayvtf£.f$.ztix. m^fr-^^m^-r^t 

[0 0 O 4] 

^-eft«Lfc»*1btff h^. h 'J— AS, xv^;ute» 

Ef^$ttfr?f^1btf^ h^. h 'J -A*, iBIIMU**>&?l 
^ LTfy$ VUlftillSIHil*/-!*^^^ ;U«t^^ a.— 

-i-xm^Lx. n£.mt>$m&cttf%x.z>*ix^ 

'So 

[0 0O5] COTd; 5 fcfBfWi±i£§T'&. ±IB(»<kd- 
^^□>v^^iiESi:SII^LT, IBI*B#l-(4. 
•^-J'^/JESM*^, fS«tll^SMI-A*^*T.f=«F^bt* 
•v r ^ MJ— Alc-&^*t-5S*B#Si|'m$8lclD«BL^^ a 
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[0 0 0 6] LA*U C(7)J:5l-I5ISf?^^ro^o-v 

- A|c***i.-6ai*l^*inMBlcElJM Lfc ? □ v 0 
tl-S)PLL (Phase Locked Loop) ft 

<fc, P L LtSfiKcD-? □ •y^^fi£W^P>jfi^J'{f^ n vO £ 

»4 c tA«T?**c < y , s£SND-r-$«Hiflrii::Bi 

[0 0 0 7] f-C-C. CCDfgB^li, -OOTfgifSsl-cfco 
[0 0 0 8] 

[§fffi£f£*-t-5f;:#>a>3MS] croa^o? py$»£j£ 

sat*, wwniicjEi:-c**fliatt*Wb-r«>*«» 
aa-rsttm^is:.!:, *<Dtttt**ifc**B**g**w>tt 

ftt&ZH&Ztlz&-z> X Htl8B3£ifiS&fr nines j£B#snra 

[0 0 0 9] JifeO>flHaO)^D'V^±J*SSI-cJ:*T.(S.. 

«-mi=»-3< * 5 i=«y 

BfgIfflyXfA=> ho— ^A<^E— K«)^ft#l=«t 



©tt**«*l=(lt»-r*J:dl=«iy«i*Cfc|zJ:-3 

A^liH^ 111 P tfrnbtiZ. 

[O 0 1 0 ] 

[flB^COHJSCO^SI] Cie0iS±^gO5«l^ - Sl 1 J m 

MPEQ2»ttl:*«LTEtt»tftU M 
PEG2vXfASftl:!Sot#HkLt, MP EG 2 

— TS (Transport St ream) iLt, 
HDD (Hard Disk Drive) W(»f-(^ 

[0 0 1 1 ] iilTXlt. 7toy H*<£1I^fc£tf 

— xj li r i /fj £Bgfrr<&. 
[001 2] c<d«t?(4, ifi^S±SSi o(±, nuiift 

T^-P^-xUtf«{jt^S1fr-l>T>T L ^-1 *<»«£sh., 
T-^-pyA^jiS^-i 1 V, 1 1 A, ns, 7-)-u0~\£ 

^12V, 1 2 A. 1 2 S. fy^l/AfflASf 1 
5, t£/*A- I /F[18S1 7, A73«aSSP2 O, tB*«ft 
3SP3 0. $S#1tflMltf4 0, /\*>y7rft]fffl[H]S&5 
0, HDD60, ->XxAP> hP — 7 7 OfccfcLKIDW 
fljffliUfi&so ^S»*«BSai4 0J4, £Mlb 

1 fc«fcu:#8f[H]fi&4 2 £fi8*.-5= 

[0 0 13] v^fA3>rD-7 7 0li HT'tt^BS 
LtcA^ CPU (Cent ra I Process i ng 
Un i t) „ CPU ^tTt' 4 ^ 7"a y-*7 A-lp@^ f 

— £&i:*A<S£ji**l*=ROM (Read Only 
Memory), fccfc t/C P U <D 1 — 0 X 'J ft L 
T88£t'3~'5> R A M (Random AccessMem 
o r y) ttMcmSL* 0^<*^*))^-r^ 

[0 0 14] (T±D^A*ffllSfc<t^SBS) 7>"7-i- 

i-^-2 1 tfig©$+iT, H&JzK^ a— ^-2 1 A^BA^! 

•So 

[OO 1 5] A^^l 1 vic(4nai^S^t>=i>^v! 
v HfcflMMA*. A*3S^1 1 A|c(*nSPtSS§A^S-^ 

[o o i 6] A^iSHM 1 vA>t>CD=i>7Ki;-> rBJMSHi 

^ fc^yA^ST 1 1 A^t><7)#^(I^li. A73*3J& 
Ie)B&2 2<75te^<»A*^l-^^^, A^«)^lelS&2 2 
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[0 0 1 7] A*«J»iai»2 2^&fl)lfeflWl#tt. YC 

A^J-StM 1 S^ibCD-feAU- r-ft&^II-^ (a^Sii-si-as 
cfctffe^ll-^-) tf. A^ltJJ^|[5]g§2 4<7?te750>A^aSIC 
flUfc£*U A»«ftlHlB2 4 *<>>Xf A3 > h D-7 7 
0 (::<*: oT^y&Ttbft-C. A7J<2)&l2lS§2 4 H 

[0 0 1 8] A*W*Htt2 4^6<D»S«#J3J:t5fe 
Mil-^-l*, NTSC (National Televi 
si on System Committee) - ?^ — 

[O O 1 9] Sfc, N T SCf^2 A73^ 

&@s§2 4 a* &siira*Hi#a3<fctf* s F 

ID^*lf»[HlK8 0lzttfsS$tiS. PS]$tB*Wla]8& 
iBISHi^fii oa>#«ircetite$*i€>. 

[0020] NTSCf^— ?2 5A^(DMf-^ 
I*. 7' 'J BWf 2 6 -c y 7 -f ;u* >) > yjfflS'fe 

2 7 fc,fctfaJ;*)$a3Sll3 OCD^X H4H&«EUIIe1S§3 2|C 

[002 1 ] MPEG^«I>a-?2 7tlt 
<£$ftS!H]S&2 6 ibroSfcte'f— ? icjff LT "T* n ? D c 
T (Discrete Cosine Transfo 

rm) uifom^itmrntm^nx. m&Es (e i e 

mentary Stream) *0>M P 

[0022] A*«)«lal8&2 2 A^ro-e-^I-^- 

l*> f ?SA/D*ftS2 8-Cfy$;i-t?T-*l:*i 
£*ltz<D*>* MPEG#J»X>a-4f2 9*5*VaJ*ffl 

[00 2 3] MPEGfpI>3-? 2 9T'li, W^A 
/DIESIS 2 8 A^CDb^T— 2 #MP EG7t-7 7 

EGf^ES^ *m»««kaaP4 0|Zttlft**L*. 
[0 0 2 4] #I»«fflIf4 0tl4, £»ifcSlfi&4 1 
iCfc^-C. WIPEGSSif l>3-?2 7^bO)tttES 
SWMPEG^I>3-?2 9frb(»f^ESt# 
aMW«*t*«*«<t**fC. MPEG2v^fA(»T 
Sj&<£j«$*l, ft!)MPEG2 — TS 7i>*> 7 xfrlttf 

U8&5 OlciUdS 



[0 O 2 5] /<y77WBB5 0 l*» ^M-lb[HlSS4 1 
4»&l«fttA*S*l4M P EG 2 - T S«. HDD6 
OICgi^MICiitB-r'&c -r<E*>«., HDD60 

A^J^:MPEG2-TSSA ; >7 7l;-ali^ H 
DD6 0A<»*a^tB&Jt*lC f©MPEG2-T 
S$-A73U— h«fcy<St^U— r--CA>>7T* x blS<?flliL 
tHDD6 OIZkUB^-So CtlirJcoT, /^y7 7*i|i 
H8S5 0l=il^S<}lcA73$^.'5>MPEG2-TS(i. * 
-5 ir-fX? (/\-h*f-fX^) 6 1 icseit 

[0 0 2 6] HDD6 0I£ X vXf An > h O — =y 7 0 
IC^oTftW^tLT. f-f^761ICMPEG2-TS 
/^'V7 7a»l!l5 0 <t H DD6 0 .tCDF**! 
(0?aha;Kl/F) tLtlt IDE (In teg 

rated DeviceElectronics)^ 

[00 2 7] (H^*3J:tK7^-a^tll73«ttS) W4B»I= 
It, HDDeolt i/XfAa>hP-77 0|c*ot 
W!iPe?5h."C, f-rW6l4»6MPEG2-TS$B* 

aiU /<->7rf<IW[Hl8&5 oicitm-t-Sc /<y7rftW 
Sa§5 0(i. 15»a#i:(iiSElc. HDD6 0A^6Bf«Wlc 

A7J$ill>MPEG2-T S£. 5SI»4MPEG2- 
TSI=*»U"C» *a»»fflffi»4 0(D»)lIlltt4 2l= 

[0 0 2 8] #8£[s]B&4 2 T'li. ^©iii^MPEG 
2-T S<D^y?tff&tiT9&mZ*l,Z>^t\Z&-3X. MP 
EG2-TS^bPES (Packet i zed El 
ementary Stream) J&*#JH£*t"C, M P 

[0 0 2 9] MPEG««f^f3-y3 1-Clt #81 
I3B&4 2 PESA<Rfc«ESfc#?SES|::#»l£ 
*U SbfC, ffl)WlES«<MPEG«tfa-yP« 

^$nr^-*A> Kowif->i:|cftSft. 

sMMPEGfjSfa-nafS^-^O KG) 
8S3 5lc#y££*i-g>o 

[0030] h^«as[is&3 mpegb* 

jMKStl. iaS^CDBSt^T 1 — OSD (On Sc 

reen Display) ffiIlfilK3 3|ci^$*l 

■So 

[003 1 ] OSD$tt3SIII8§3 3Tfl*. #X hB*««HS 
@B§3 2*Ne>OT^T— $*Iffi±t7"7 7^'? 

n-^3 4|ctt$g$H-Sc 
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[00 32] NTSCI>3-^34tl*. OSDffll 

i-, ■towtx-^fc.ktffeftT— -t*i-f*iD/ 

-KMM»(*a*ii*i 2 sicsitti$*i-5>. 

[0 0 3 3] m*W«[5l»3 5T?I4, ->X^fA=> 

i-n>?&Pm^lztl&£tlX. tiU}tt=F-1 2 Alcaic 

[0034] w$imw.t<D i /fot«i^) teares 

H oli. fy*^AB*if 1 5 <t£fi»Si*&31ffll4 

0 tflXBICJR^rs]/*;*. 1 6, 1 8f^Ltfy9^ I / 
FED KM 7 4t»|»**ifctfl>fc**lT, TV*/UAiti2) 

5IC*1»»»«1 1 0$^g|-ri.CtlC e koT. fl- 
«5g«1 1 0*"&A***lf=»^b$*lfctt#*^-T — 
SSrT-fX^e 1 |wE»L, f^f 6 1 

•fact 

[0 0 3 5] WSSl 1 OtLtli, IRDClnt 
egrated ReceiverDecoder)-^ 

nS5S«1 1 Otte^S^SSl Oi:fl)fy5i;l/ 

1 / F t L-Tlis IEEE (Institute of 
Electrical and Electroni 

cs Engineers) 1394 I /FUE 

[0 0 3 6] *i«ffljgsi 1 o^&-fs?$uuAtti2jas?-i 

$*U 1 0ICjg£-f.g>MPEG2-TSlC 

[O0 3 7] CtLt|p)^l = , #8f[5]B§4 2T% tE»$*l 
4MPEG2-TS^bPESA<»i^^t. MPEG 

3g^1 2V, 1 2Sfc£UM 2AIZ. nsp^si 1 Ofr 
[0 0 3 8] I4B|l:li, HDD6 0|:J:-3tf-fX^ 

6 lA»6MPEG2-TSA<S^ffiJK n'7 7T*l» 

H3SS5 OtliKl^MPEG 2-T S|C&&£*IT, £ 



•»tt«a» 4 0 lentil SFiK*. *i»MI»4 0-c 

■C, f©MPEG2-TSA<fv^;U/F@Sl 7 IC 

aaj**i-5. fv?JU/F|slKi 7T*(i, iBf*B#<tl* 

i$(7)«HSlrJ;oT, f©MPEG2-TSWfiiigH 

1 oicss^-r^tt^^x— 5»ics^$nr, ^fvsuu 

Att^i^l 5$^LTi1-ai|£«1 1 olcdi^^^^o 

[0 0 3 9] Cfl iridic, ttgtIUS§4 2"C, 
f;MPEG2-TSA»bPES^IetlT, MPEG 

MfPfa-^3 1 lc«te£;h.* = -a T» iH* 
S?12V, 1 2 SfcckUM 2 AIC, -ft±7-tu<fm& 

[0040] C-rSJ^vujftaKDfr^bT-i'roiaMkS* 
fc9a?9£jft-RD2~B4] «l±fl) * 5<El3»B^S 

n oicfc^r, M-gp^ai 1 o t lxt*j*ji,wii£i- 

-fXv*6 1 icffiHU f-f^6i*^»4LfcSf<t 

[004 1 ] (J/^TAHrt"l2) H2li, C<73i§£ 

EG2^|C*tS&LTE«S?9 : ^b$*l., MPEG2W 
TF-Aa*l=t£oT*«<b**tT, MPEG2— TStL 

[0 0 4 2] gllffllJT-l*. •?"C07 J v^;U«tiMA<T>^^- 
1 3 O T?g:1I£*l, T^^yUtJC^i— M 2 OXa- 
1fl=*^T»«*ftfc?a07A©»*ibT-**<tt* 

H 4 o{ziht>£HZ> 0 

[0 0 4 3] COTxV^^JfeiM^ — 7" 1 2 O IC, ±SE 

LfcK»«£8«i oa>Ti?*;uAta*a(ff-i stfmft 
otrofy^ii/Ftltlt flitli, ±aL/;i E 

E E 1 3 9 4S«ffi I /Fi«ffl^b*l4. -f L"C, 
<7>J;dl-, -ri?f 1 2 O -e3t#? £ 7 
□ ^AWft^lbx-***. ^vS/l/Stai^a-iM 2 
0*6x2**^1 /F@*1 7*^LTie$*S±^gl 

0lcA2)£;ftTT-<;*.v , 6 1 l=|B»Sn4i:fct»l=, "r 
-rx^e 1 A^e>ff^$*ifc»^bT— ^*<. fv^i/ 1 

/F08S1 7^Ltfv^;HS)Sfa-t1 2 0|rtb 

[0 0 4 4] (^a^UffiSSPfcck^n-v^aE/iitgPOT 
^fi£-- |D3) B3li s Z(Dli^<7)IEftfl*gBl 0<D^ 

^^^□•V<?*fiEffl5 9 OO-m&iHi-o ZG>M<D£W.# 
Bt«iaffl}4 0|*, ^7 a ■;/ ^fi£fd 9 o , ^S1bl°lE§4 
i. »M4 2, iru^^4 3. 4 4, &mmmtY5Bt 



* 



Lfc*<, i*3»fc*M»«ffia»4o±i**«w-r*cp 

U^ffi^ii: tic. ^Q7^4M9O0VCXO 

(Voltage Controlled Cryst 
al Oscillator)91 fcil/D/AtM 
9 7 £I$INT. D>*V ZT<DL S I (Large Sc 
ale Integrated circuit)<bL 

[00 46] ^a^^*js^9oii, mmwmzfctx 

mVkfflfc&tf2 7 MH z £*'fr<t LT-^tSBrt-C^ik 
tSVCX091 % Z(D V C X O 9 1 t^h<T>0 P V*? £ 
ftiS^"*S T C (System Time Cloc 
k) *j^>£92 > fy?;H 7 ^bSJ^ft 

AX 1 8lCft;ft£;H/rMP EG 2 -T Sfr»b. CftfC^ 
*tl*«*B#Slitn$St LTGOPCRCDP ID (Pack 
et Identification) &feih-?Z>P I 
Dgiai[H]8&9 3. -f-CD^a^nfr P I D|C < fcoT> TV 

i /F\B}3&^ 7^e>^^rS]/\*x 1 8 ictb*j£*i/cM 

PEG2-Ts^b, cnic#*n^)PCR$»aaj-t* 

PCRit@IS94, ^COtttb^tifcPCRCOfi&t ST 
C*jO>* 9 2CDffi*fii (zb-^Ohfit) £<7>M*HI£g£ 

tt}^r^iti$ifi]s&9 5, t<Dnih£titzmftmfrt>&»L 
tern. *fii*febA^a6ias$tifc@^cDffi^, ffltspx 

X09 1 IC&SS-f £D/A^&S9 7|CcfcoT«if3cSn 

•So 

[0047] VCX091lt #m&U®&9 6*^05 

(DMfflm**: 5 <t Z 15 if f6«5JS iJKSSt < fc & £ 3 
•to>«!IWffllcJCi:-C««ffljK*![4MSISIft»l=*<b-4' 

[0 0 4 8] *lt»j*IS@8S9 6l±, tfi$tS£igSl O0) 

[0049] mm#smm*>o>* 4 71*, stc*'? 

>^92 t(?lt$IC V C X O 9 1 >b P H-Slt" 
•S&OT-C,. STC^3 r t?>5' 9 2 IC^te cF"SS Ctt"^$ 
:©(5lttSTC*9>f 9 2 ±:l*»ll-6Slt&*£ 
. -T?**. SI3tB»«lttftiEIB4 8fe e J:i;tii7J$'-f S>^W 

®I[I]8&4 9IC-2l^Tli, 

[0050] (1BfftB#0>M1t) fti$©*>>btti3i£*i-i>M 

PEG2-TSI*, «»ffl7Py7A©. WJ^.<#, 04 
(A) IZ^-f ^l-^O^AA, B. CCD37ay^ 
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[005 1] 13 2 0)^^^^*21^^— 7^1 2 OT'lt. 

-5>. T$*$UUtt**a.— i-1 201*, *<»mtil£M~? 
□ ^7A0)^MPEG2-TStLt, T^^^H/ 
F GD8& 1 7^LTIE«H4K«1 0 icjtttj-f L-fc 
AbT. SBi*W£j!£Sl OlzA7D^^'i>MPEG2-T 
si*, 134 (B) ir^-Tckdl^teltOTTS 
;ut s) tti.&<, 

[O O 5 2] @3 05^a^gl5&Sffll4 OT?lt :»TV 

* ;n / f (sl8S 1 7 £:fr LTtB^Si^tt 1 o ic Art $ 

8|Ct#e,*lfrMPEG2-TS|C-^* 
tL-l)S^(7)PCRfil*^ PCRttitili§94^bSTC 

±,o>^ 9 2fe«tt;sum*iittai*^>f * 71-0- k 

[0053] 2<lSIUPt<»PCRffil*. PCRttttilslSS 
9 Afrhm&Ztl&^tlZ. Kt*(sllg9 5-CSTCi3-5 
9 2 <7) til rt tit ttt&^'&o fit, CCDIBISB#I = 

li, WfA3»D-77 0fr£>fr]iSP;im[I]S&9 61:: 

«-fitA^36«Lfctt*««i-T-^ t L.-CD/AS&H9 
7 intiirtf •& P L L^-><7)ttall"^3 k J ^/Ib+l-So 
[0054] LtztfiX. Z(0<t^ STCA0>^9 
2fc e kt/il|*B#Sl|fi-iIllrt f 7>'S' 4 7<7>£U73fi6*<PCR» 
ttilH]8§9 4frt>tttti£ft7iPCRfifi:^L< ^toT, ffi 
#(»M*Mta<-tfP<tfc<&«fc5l-. v c x o 9 1 a>f£«JI 

[0 0 5 5] t"S^*>. VCXO 9 1 <7>S&HJffl2£!&AM£ 
Little, stc*0>$9 2fc<fctfimB$£i|i+;H*'t? 

4 7<J)ttirtfiICDiffiD2J£7!l<iI<, ^-rotbrtfiSA^pc 
Rdcfc y/J^$L^«t V CX o 9 1 a>f6ffiJS;&8fcrt < 

JS<«e**3l=«»**i.» v c x 0 9 1 (ostmm 

;fi$^A^L^fctolc, STC*7>$ 9 2fe*t/5J*»*l 
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M*<PCRfitJ:yA^t^i:^lcli, V C X O 9 1 OiftW. 

[0 0 5 6] cro^d'Jf^-l'— K/<-V<7$lli4PIC e fco'C. 
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tbrtfiti*, pcR«ajiii»9 4^e>adi*4ifcpcRtt 
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z<Dmmmmm± , y^5 4 7<Daj73ii*^ wfifa'** 
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a>3\m&ilamWittttto $ Jh.tcM p e g 2 - t s *<. 



# 



OlzStajStu /\*y 1 7*WIDS§5 O 
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PEG2-T $<r>%L%)<DJ\>TV Mcf«D$*lTU&il|« 
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^£3!^ -eCD^MiklHl8S4 1 ^b(DMPEG 2-T 
S#. 4 3£ttL"r/**7 7*yWE]8&5 OlciH 
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[00 7 1 ] fy>^ I /FB8&1 7 ^^LTfB. 
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l t n* ^ p l l * > 3j- ^ mm & mm-r ^> z t ^ 
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ream) SCR (System Clock 
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p) thfih-MPEGg-TSroPCRlCiatl) 

& L fc« <t IDtiCD P L L * 7 £ H^-r -5 C t A< 
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1 20 LTiessasei or 
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